
, Office 



CP 



CO 



PCT/EP200 A / 0 0 5 5 2 




INVESTOR m PEOPLE 




The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
m this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



Q_ 

o 
o 

LU 
_l 
CD 



In accordance with the rules, the words "public limited company" may be replaced by p 1 c 
pic, P.L.C. or PLC. " " "' 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules . 
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, DUPLICATE 

CHROMATOGRAPHY COLUMN WITH MOVABLE ADAPTER 
FIELD OF TEE INVENTION 

The present invention relates to a column construction which includes a movable adaptor that 
can lie used to deKver liquid to or to lead liquid away ftom a liquid permeable bed inside the 
column. The expression £< movable n means that the adaptor can be moved in the direction of 
flow applied drain g an adsoiption/desorptionAva ahirig process. 



10 DESCRIPTION OF THE BACKGROUND ART 



Movable adapters have been used in chromatography in conjunction with matrices which are 
packed conventionally in columns and also in expanded bed columns. The controlled 
movement of the adapters has been achieved by applying a controllable force to the adaptor, 
15 for example, by applying a hydraulic/pneumatic pressure to the sealed space between the 
adaptor and an upper end-piece of the column. Tins requires the use of a hollow duct which 
extends up from the adaptor through the column end-piece, in order to act as a conduit for 
liquids flowing to or firom the adapter. One such column is shown in US Patent 6280616. 

20 The main drawbacks of this arrangement is that because the duct attached to the movable 

adapters is almost as long as the column, the height of the ceiling above a column must be in 
the order of twice die height of the column in order to accommodate the length of the duct 
which protrudes from the top of the column when the adapter is at its highest position. 

25 The present invention provides improvements with regard to the drawback of the prior art 

An example of a column in accordance with the present invention is shown in the appended 
drawings. The drawings are not to scale. 



30 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Figure la) is a schematic lateral view of a prior art chromatography column with a movable 
5 adapter in its lowest position; 

Figure lb) is a schematic lateral view of flie same colmrm with the movable adapter in its 
highest position: 

10 Figure 2a) is a schematic lateral view of a first embodiment of a chromatography column in 
accordance with the present invention with, a movable adapter at its lowest position; 

Figure 2b) is a schematic lateral view of the first embodiment of a column in accordance with 
the present invention with the movable adapter in its highest position; 

15 

Figure 3 is a schematic lateral view of another embodiment of a column in accordance with 
the present invention; and, 

Figure 4 is a schematic lateral view of a further embodiment of a column in accordance with 
20 the present invention. 

Details of the embodiments which have the same function have been identified with the same 
reference numerals in the figures, unless otherwise stated. 

25 DBSC3RJPTION OF THE INVENTION 

Figure 1 shows a chromatography column 1 which comprises a column tube 3 which connects 
a first end plate 5 positioned at the lower end of the column tube 3 with a second end plate 7 * 
positioned at the top end of the column tube 3. First end plate 5 is provided with a bottom 
30 adaptor 9 and has a through hole 1 1 through which liquid can be delivered to/led away from 
the bottom adapter 9. Bottom adapter 9 is provided with a distribution system 10 for the 
distribution/collection of liquid flow towards/from the lower part of a column bed 13. 
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Second end plate 7 is provided with, an inlet/outlet for pressurised fluid 15 -which is 
connectable to a source (not shown) of pressurised fluid such as pressurised hydraulic fluid or 
pressurised gas. A movable adaptor 17 is positioned in the column above the column bed 13 
and below the second end plate 7. Movable adapter 17 seals against the inside wall of the 
5 column tube 3. Movable adapter 17 is provided with a distribution system 19 for the 

distribiih'on/collection of liquid flow towards/from the upper part of me column bed 13. A 
hole 21 extends through the movable adapter 17 from the distribution system 19 to the fees of 
the movable adapter feeing the second end plate 7. A hollow rigid duct 23 extends parallel to 
the longitudinal axis of the column from the fece of the movable adapter facing the second 
to end plate 7 through a dnct receiving opening 25 in the second end plate 7. Seating means 27 
• are provided between duct 23 and duct receiving opening 25 to prevent leakage of fluids out 
of the space 29 between the movable adapter 17 and. the second end plate 7- Hollow rigid duct 
23 encloses a conduit 31 which is connected to hole 21 and which can be used to deliver fluid 
to, or lead fluid away from, the movable ada pter 17. 

15 

hi figure 1 a) the movable adapter 17 has been pushed to a position in the lower region of the 
column 1 by pressurised fluid applied to the sealed space between movable adapter 17 and 
second end plate 7. Only a small length of hollow rigid duct extends above second end plate 
7. 

20 

In figure 1 b) the movable adapter 17 has been moved to a position in the upper region of the 
column 1 by reducing the pressure of the pressurised fluid in the sealed space between 
movable adapter 17 and second end plate 7 and/or increasing the pressure of the fluid in the 
column bed and/or by pulling on hollow rigid duct 23. In this position a large length of 
25 hollow rigid duct 23 extends above second end plate 7 and any building in which the column 
is mounted needs to have a ceiling high enough to accommodate this large length. 

Figures 2a and 2b show schematically a first embodiment of a chromatography column 
provided with a movable adapter in accordance with the present invention- In this column the 
30 hollow rigid duct 23 known from die prior art is replaced by a flexible duct 33. Flexible duct 
33 is slidable though a duct receiving opening in second end plate 7. Flexible duct 33 is 
preferably made from smooth walled tubing which is stiff enough to seal against sealing 
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means 27 (which are provided in the duct receiving opening 25 in second end plate 7) when it 
slides past said sealing means 27. At the same time flexible duct 33 should preferably be 
flexible enough so that instead of projecting vertically out of duct receiving opening 25 (Le. 
parallel with the longitudinal axis of the column) it can be bent to lie substantially 

5 perpendicular to title longitudinal axis of the column, thereby reducing the amount of free 
space needed above the column to accommodate the duct To ease handling, flexible duct 33 
may be flexible enough to be wound onto duct storage means - such as a reel 35 or drum 
positioned outside the column - as the movable adapter 17 is raised towards the second end 
plate 7. Removing the duct from the column as the movable adapter 17 rises prevents the 

10 duct 33 from collecting inside the column between the movable adapts 17 and foe second end 
plate 7 where it could be damaged or where it could prevent the movable adapter 17 from 
rising all the way to the second end plate 7. Conduit 31 is also made flexible enough to 
follow the bending of flexible duct 33- Figure 2a) shows the column when the movable 
adapter is at a position in the lower region of the column 1. Figure 2b) shows the column 

15 when the movable adapter is at a position in the upper region of the column 1. Instead of 
projecting vertically* duct 33 and conduit 31 are bend sideways after exiting the duct 
receiving opening 27*. Dotted lines show how much the flexible duct 33 and conduit 31 
would extend above the column if they were rigid and projected parallel to the longitudinal 
sods of the column tube instead of being flexible and able to be bent sideways. 

20 

Figure 3 shows a second embodiment of the present invention. In this embodiment, duct 33 
surrounds a plurality of conduits 31, 31*. 31", 31" 8 which are connected to different parts of 
movable adapter 17. Conduit supplies fluid to the movable adapter as shown in the previous 
embodiments. The conduits 31 *-31 *' ' (shown by solid lines) may be used for different 
25 functions such as supplying fhnds to the interior of the column without passing through the 
distribution system 19 (see conduit 31 ')» or cleaning the distribution system e.g. by supplying 
fluid to the distribution system with conduit 31" while removing fluid fiom another part of 
the distribution system with a different conduit 3 T'% etc. 



30 Figure 4 shows another embodiment of the present invention. Xn this embodiment, duct 33 
acts as a conduit correctable to hole 21 in movable adapter 17. 
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Possible suitable materials for the flexible ducts and conduits are tabes made of plastic, 
composite mate ri al s and metals. The ducts and conduits may be reinforced, for example with 
helical or round reinforcing strips or wires in order to ensure a good seal against the duct 
itasemng opening seeling means, and may be coated with low-fliction coating to facilitate 
sliding through th<? sealing means in the duct receiving opening. Said sealing means can be 
any sealing means which prevent leakage of pressurised fluid though the duct receiving 
opening while at the same time allow the duct to slide thougjb the sealing means. 

While the invention has been illustrated by examples showing columns using packed beds, it 
is also applicable to columns ngtng expanded beds. 

The above mentioned embodiments are intended to illustrate the present invention and are not 
intended to limit the scope of protection claimed by the following claims 
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CLAIMS 



1 . Chromatography column comprising a. first end plate (5) and a second end plate (7) 
separated by a column tube (3), wherein said column tube contains a movable adapter 

5 (17) connected to a duct (33) able to slid© though a duct receiving opening (25) 

passing through said second end plate (7) characterised in that said duct (33) is 
flexible. 

2. Chromatography column in accordance with claim 1 characterised in that said duct 

10 receiving opening (25) is provided with sealing means (27) for slidably sealing against 

said duct (33). 

3. Chromatography column in accordance with any of the previous claims characterised 
in thai said duct (33) contains at least one flexible conduit (31-31"') cormectable to 

15 said movable adapter. 

4. Chromatography column in accordance with any of file previous claims characterised 
in that said column is provided with duct storage means (35) positioned outside said 
column. 



20 



5. Chromatography column in accordance with claim 4 characterised in that said duct 
storage means (35) is a reel or drum. 
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ABSTRACT 



Ja order to reduce tiie space required above a chromatography column provided with a 
movable adapter (17) connected to a duct (33) able to slide though a duct receiving opening 
(25 ') in an end plate (7) of the column, the duct (33) is made flexible. 
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Fig. lb 
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Fig. 2a 
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Fig. 2b 
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Fig. 3 
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